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Fourier Transform Screening
Many different materials have been suggested as solid supports for combinatorial chemistry,
but cotton threads have only occasionally been used. Using a one-dimensional support
necessitates clever methods for the generation of a library, and a recent publication describes
an ingenious method for both the synthesis and testing of a library (A.W. Schwabacher et al.,
J. Am. Chem. Soc., 121, (1999), 8669-8670).
To prepare this library, the cotton thread was wound around a cylinder of specified diameter,
and zones marked off on the side of the cylinder with wax lines. The cylinders could then be
dipped into reagent solutions to attach various monomeric building blocks. After derivatising
the cotton with the first set of monomers, the cotton was unwound and rewound onto a
cylinder of different diameter. In this way subsequent steps of functionalisation would be
staggered along the cotton thread with a different repeat frequency thereby permitting the
preparation of every monomer combination. A peptide library of the sequence Ac-X-X1-Pro-
Gln-Phe-Ala-Ala-Ala-linker was constructed where X and X1 were chosen from seven and
five alternatives respectively. The compounds, designed to include the known streptavidin-
binding motif, were screened for their ability to bind to fluorescein-conjugated streptavidin by
passing the thread through a spectrometer cell using a modified audiotape cassette.
The variation of fluorescence along the thread, resulting from the differing peptide sequences
bound along the cotton, gave a signal that could be Fourier transformed to generate a library
spectrum. The peaks in this spectrum represent the cylinder frequencies and their harmonics,
with the magnitude of the signal indicating the significance of the activity averaged over the
library. From this analysis, it was readily possible to discern the general features that were
important for binding and helped to define trends in activity within the library.
--------------------------------------------------------------------------------------------------------------
Erm Methyltransferase Inhibitors
Significant resistance to the macrolide-lincosamide-streptogramin (MLS) type antibiotics in
pathogenic bacteria stems from the bacteria’s ability to selectively methylate ribosomal RNA
near or within the macrocycle binding site. The enzymes responsible for this methylation are
the erythromycin-resistance methylase (Erm) family of methyltransferases, and it has been
found that inhibition of these enzymes sensitise MLS-resistant bacteria to macrolide
antibiotics.
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In the search for novel and selective inhibitors of ErmAM methyltransferase, the technique of
SAR by NMR has revealed a number of active small organic molecules (P.J. Hajduk et al., J.
Med. Chem., 42, (1999), 3852-3859). In particular, the compound (1) was discovered to have
a Ki value of 75µM. Solution-phase parallel synthesis was then employed to optimise
independently the piperidine substituents, resulting in compounds such as (2) that have low
micromolar affinity for the ErmAM methyltransferase. These compounds are non-nucleoside
in nature and thus offer the potential as selective inhibitors of Erm methyltransferase that
might be given in combination with a broad-spectrum macrolide antibiotic.
--------------------------------------------------------------------------------------------------------------
Somatostatin Receptor Ligands
Somatostatin, an ubiquitous tetradecapeptide, is involved in a range of different biological
functions including modulation of the secretion of growth hormone, insulin, glucagon and
gastric acid. Five different human somatostatin receptors (hSSTR1-5) have now been cloned
and characterised offering the potential for the design of novel and selective non-peptide
ligands.
In order to discover such ligands, database searching techniques were used to screen the
Merck compound sample collection using the modelled conformation of a known potent cyclic
peptide mimic of somatostatin (S.C. Berk et al., J. Comb. Chem., 1, (1999), 388-396). Of 75
compounds selected, L-264,930 (3) was selected as a high affinity ligand suitable for
combinatorial optimisation.
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The compound can readily be considered to comprise three parts, and a mix and split solid-
phase synthetic protocol was used to prepare an expected 131,670 compounds in 79 mixtures
of 1330 or 2660 products. A semi-automated procedure was used for the screening of the
library in 96-well format. Following deconvolution, several potent ligands selective for the
somatostatin receptor subtypes (Ki values = 50 pM to 200 nM) were discovered.
